Introduction {#JVE5-sec-0005}
============

Ever since the emergence of the epidemic, people living with HIV have had an important influence on shaping the HIV research landscape [@JVE5-bib-0001], by staunchly advocating for more ethical, community-based and participant-centred clinical trials [@JVE5-bib-0002] and care. Thanks to major advances in diagnosis, treatment efficacy, the reduction of mortality and management of side effects, the health and quality of life (QOL) of people living with HIV have significantly improved, with HIV becoming a manageable chronic condition in high-income countries [@JVE5-bib-0004]. Nevertheless, people living with HIV still have to face stigma, comorbidities and the challenges that lifelong daily adherence to antiretroviral therapy (ART) brings. Despite being indispensable to limit HIV transmission, ART adherence nonetheless serves as a continual reminder of the condition, and negatively affects QOL [@JVE5-bib-0006]. Recent medical progress has raised the possibility of an HIV cure, either through remission or eradication [@JVE5-bib-0008]. HIV-cure related clinical trials (HCRCT) have already started in various countries. They are characterised by the recruitment of people living with HIV with sustained suppressed viral load, for whom little or no direct benefit is expected, and who must agree to ART interruption (ATI) and its associated risks of viral rebound and HIV transmission [@JVE5-bib-0015]. Identifying and characterising people living with HIV willing to participate in HCRCT provides valuable knowledge in terms of trial design and recruitment trials [@JVE5-bib-0017]. In 2012, the International AIDS Society launched the 'Towards an HIV cure' initiative to promote multidisciplinary research for a safe, scalable and affordable cure [@JVE5-bib-0018]. Since then, various social sciences researchers have studied the attitudes, beliefs and perceptions regarding participation in HIV cure research [@JVE5-bib-0015] of people living with HIV. However, as no specific criteria -- other than clinical criteria -- were set out in these studies, the people living with HIV they recruited were not necessarily representative of people living with HIV recruited in present and future HCRCTs [@JVE5-bib-0023]. Results from these studies suggest that individual factors including age, socioeconomic status, perceived health status, HIV clinical outcomes, history of ART and time living with HIV, all have an effect on WPHCRCT. As suggested by previous qualitative data from the ANRS-APSEC study ('Acceptability, expectations and preferences for HCRCT among patients with undetectable viral load and caregivers') [@JVE5-bib-0017] and other studies [@JVE5-bib-0020], WPHCRCT is strongly dependent on the altruistic desire to help scientific research and on the feeling that one is an HIV activist, which does not necessarily mean being active in an association in the fight against HIV-AIDS. Despite these studies, few quantitative data are available about the effect of psychosocial characteristics, especially self-identified HIV activism, on WPHCRCT.

The multicentre ANRS-APSEC study was implemented in France in order to develop guidelines for ethical and suitable recruitment in HCRCT. It collected data about characteristics of people living with HIV meeting the clinical criteria for inclusion in HCRCT, as well as their viewpoints regarding these trials using complementary mixed methods [@JVE5-bib-0017].

Using data from ANRS-APSEC, the objective of the present study was to evaluate a) the effect of HIV activism and other psychosocial people living with HIV characteristics on WPHCRCT and b) the factors associated with HIV activism among people living with HIV who meet the clinical criteria for inclusion in HCRCT. When exploring the factors associated with an outcome among a large amount of potentially explanatory variables, one of the main issues in standard regression procedures is the uncertainty linked to the process of selecting a final model, especially regarding research questions, lacking empirical guidance [@JVE5-bib-0028]. In order to circumvent this issue, we used an approach which combined the estimates of all possible models given the explanatory variables.

Methods {#JVE5-sec-0006}
=======

Setting, design, and data collection {#JVE5-sec-0007}
------------------------------------

ANRS-APSEC was a cross-sectional study conducted throughout France between October 2016 and March 2017, which collected information about the acceptability, expectations and preferences regarding HCRCT of people living with HIV. The target population were people living with HIV followed up in HIV care centres participating in clinical research, who met the clinical inclusion criteria for eligibility in planned HCRCT (i.e. on a stable ART regimen for at least 6 months, having an undetectable viral load for at least 3 years and having a CD4 cell count \>500 cells/mm^3^). In total 260 eligible people living with HIV were invited to participate in the study by their care provider during a follow-up visit. Of these, 195 patients (75%) from 19 HIV centres were enrolled after providing informed written consent. Clinical data were obtained from medical files. Sociodemographic and psychosocial data were collected using a self-administered questionnaire, including questions about experience with HIV, the search for information on HIV, assessment of ART and perception of HIV cure research.

Outcomes {#JVE5-sec-0008}
--------

WPHCRCT was defined as answering 'Yes, definitely' to the question 'If a clinical trial were based on your preferred HIV cure strategy, would you wish to participate in it?' (versus 'Not at all', 'Not really' or 'Yes perhaps'). The preferred strategy was defined by ranking the different attributes of HIV cure strategies (study duration, follow-up visit frequency, moderate and severe side effects, duration, and chance of success of ATI [@JVE5-bib-0029]), according to the Discrete Choice Experiment method [@JVE5-bib-0032]. These five attributes and their levels were defined through consensus with the physicians of the scientific committee of the ANRS-APSEC study. Self-identification as an HIV activist was defined as answering 'Yes, definitely' or 'Yes, rather' (versus 'Not at all' or 'Not really') to the question 'Do you define yourself as an activist in the fight against HIV?'.

Explanatory variables {#JVE5-sec-0009}
---------------------

### Sociodemographic variables {#JVE5-sec-0010}

Demographic and socioeconomic variables included age (continuous), sex, full-time permanent work contract (yes/no), perceived financial situation (difficult: 'I find it hard to get by' or 'I cannot get by without going into debt'/average: 'I just get by, I have to be careful'/good: 'I get by without struggling'/very good: 'I am financially comfortable'), educational level (no high-school diploma/ high-school diploma/post-secondary diploma), having a partner/partners (yes/no), living with one\'s steady partner (yes/no), having dependents (yes/no) and HIV status of one\'s steady partner (HIV-positive/HIV-negative/no partner).

### Clinical characteristic variables {#JVE5-sec-0011}

Clinical characteristic variables included: diagnosed with HIV before 1996 (yes/no), delay between HIV diagnosis and first ART (continuous), time on current ART (continuous), time since the most recent detectable viral load (continuous), on integrase inhibitors (yes/no), on protease inhibitors (yes/no), on combination ART (yes/no), nadir CD4 cell count (\<200 cells/mm^3^; ≥200 cells/mm^3^ ), hepatitis C co-infection (yes/no), comorbidities (none/one/≥2), lifetime experience of depression and evolution of morale in the previous 5 years (improved or unchanged morale and no depression/deteriorated morale and depression/deteriorated morale and no depression/improved or unchanged morale and depression).

### Psychosocial variables {#JVE5-sec-0012}

Five visual analogue scales were used as continuous variables for self-description as a person with HIV from 0 to 10 (scale endpoints: ashamed/proud; self-confident/not self-confident, sick/in good health, excluded/socially integrated, and vulnerable/strong, respectively).

We analysed the degree to which participants were affected by the following disadvantages of living with HIV (with answers dichotomised into 'feeling greatly affected' versus 'slightly or not at all affected'): risk of transmitting HIV; condom use during sex; living with a secret; HIV-related discrimination; feeling the future will be uncertain because of HIV; a shorter life expectancy; difficulties in building a steady relationship; side effects of current ART; excessive fatigue; not living a normal life; negative effects of HIV on health, professional life and sexual life; mandatory daily treatment; the cost for the 'collectivity' (i.e. the French general population); out-of-pocket expenses related to HIV. Other psychosocial variables and variables related to living with HIV included: a sense of belonging to a community (people living with HIV, LGBT, heterosexuals, drug users: yes/no); moral support (not having someone to talk to about issues related to HIV/having someone or not concerned); perception of health evolution since HIV acquisition (deteriorated/unchanged or improved); ease of daily treatment (easy or very easy/difficult or very difficult); discomfort related to ART-related side effects (slightly or not troublesome side effects or no side effects/quite troublesome/very troublesome). Post-traumatic growth following HIV diagnosis was measured using the 21-item post-traumatic growth inventory (PTGI) scale, which is considered a reliable tool for patients with HIV (34) and evaluated five domains: spiritual change (2 items), new possibilities (5 items), appreciation of life (3 items), relating to others (7 items), and personal strength (4 items). PTGI global score and sub-scores were used as continuous variables.

### Information about health and HIV {#JVE5-sec-0013}

The six-item questionnaire from the European Health Literacy Survey project (HLS-EU 6) was used to evaluate health literacy. The mean scores were used to create a three-category variable (inadequate, problematic and sufficient health literacy) (35). The number of HIV information sources was used as a continuous explanatory variable with each of the following sources counting for one point: HIV medical staff; attending physician; media (reading, TV, radio, internet, social networks); scientific articles or journals; associations for people living with HIV; friends or relatives; and other people with HIV. Participants' perceptions of information received from their physician about HIV scientific breakthroughs was defined as a dichotomous variable (not sufficiently or not at all informed/sufficiently or very well informed).

### Perception of ART efficacy and HIV cure {#JVE5-sec-0014}

Variables related to participants' perception of ART and HIV cure included: duration of ART efficacy (short-term/mid-term/long-term/do not know); arrival of an HIV cure during one\'s lifetime (yes/no/do not know); having heard about HCRCT (yes/no); previous participation experience in a clinical trial (positive/ negative/no experience).

Statistical analysis {#JVE5-sec-0015}
--------------------

One of the main issues surrounding our analysis of the factors associated with both WPHCRCT and self-identification as an HIV activist was the lack of empirical guidance. In order to circumvent the risk of erroneous conclusions, arising from the fact that inference was based on a single model, two Bayesian model averaging (BMA) were implemented to estimate the factors associated with each outcome [@JVE5-bib-0036]. Briefly, this approach combines the estimates of all possible models according to the explanatory variables. This allows both the uncertainty linked to the process of selecting a final model with standard regression procedures and the ranking of explanatory variables by their relative importance to be incorporated [@JVE5-bib-0028]. We used relative importance weights (RIW, values between 0 and 1) to classify the explanatory factors according to the weight of the evidence supporting the presence of an actual relationship with the dependent variable [@JVE5-bib-0038] using the following classification: \[0--0.5\]=no evidence; \[0.5--0.75\]=weak evidence; \[0.75--0.90\]=positive evidence; \[0.95--0.99\]=strong evidence; \[0.99--1\]=very strong evidence [@JVE5-bib-0039].

Results {#JVE5-sec-0016}
=======

All participants enrolled in the ANRS-APSEC study were included in the present analysis (*n*=195), with no missing data for the studied outcomes. Participants' median \[IQR\] age was 53 [@JVE5-bib-0045] years, 76% were male, 38% had a full-time permanent work contract, 21% reported financial difficulties, and 39% had no high school diploma ([Table 1](#JVE5-tbl-0001){ref-type="table"}). Most participants declared to have at least one partner (79%). Approximately half of the participants had a steady partner (54%). Sixty-nine percent of steady partners were seronegative. Most of the study sample (70%) felt they belonged to the community of people living with HIV. Participants were living with HIV for a median of 17 (interquartile range \[IQR\] 11--25) years and were virally suppressed for a median of 7 (IQR 5--11) years. Two-thirds were diagnosed with HIV in 1996 or later or had a CD4 cell count nadir ≥200 cells/mm^3^. Almost half reported at least one comorbidity or had experienced depression during their life. Thirty-one percent declared they had personal issues related to HIV but no one to talk to about them. Approximately half felt greatly affected by the risk of transmitting the virus to someone, the cost for the collectivity and mandatory daily medication. Seventeen percent felt that their health had deteriorated since HIV acquisition. Only 16% had sufficient health literacy and only 9% declared/felt not being informed or sufficiently informed about HIV scientific breakthroughs by their doctor. Fifty-six percent self-identified as HIV activists. Fifty-seven percent believed that ART will continue to be effective over the long term. Two-thirds believed that an HIV cure treatment will be available in their lifetime and 41% had already heard about HCRCT.

###### 

Characteristics of ART-treated and virally suppressed participants (ANRS-APSEC study, *n*=195)

                                                                                                            *n*                                            \% or median (IQR)
  --------------------------------------------------------------------------------------------------------- ---------------------------------------------- ---------------------
  **Sociodemographic characteristics**                                                                                                                     
  Age (years)                                                                                               195                                            53 [@JVE5-bib-0045]
  Sex                                                                                                                                                      
   Male                                                                                                     148                                            76%
   Female                                                                                                   47[^a^](#JVE5-fn-0002){ref-type="table-fn"}    24%
  Full-time permanent work contract                                                                                                                        
   Yes                                                                                                      75                                             38%
   No                                                                                                       120                                            62%
  Financial situation                                                                                                                                      
   Difficult                                                                                                40                                             21%
   Average                                                                                                  65                                             33%
   Comfortable                                                                                              50                                             26%
   Very comfortable                                                                                         40                                             21%
  Educational level                                                                                                                                        
   No high-school diploma                                                                                   75                                             39%
   High-school or post-secondary diploma                                                                    120                                            61%
  Having a partner or partners                                                                                                                             
   Yes                                                                                                      154                                            79%
   No                                                                                                       41                                             21%
  Living with one\'s steady partner                                                                                                                        
   Yes                                                                                                      85                                             44%
   No                                                                                                       110[^b^](#JVE5-fn-0003){ref-type="table-fn"}   56%
  Having dependents                                                                                                                                        
   Yes                                                                                                      39                                             20%
   No                                                                                                       156                                            80%
  HIV status of one\'s steady partner                                                                                                                      
   No steady partner                                                                                        90                                             46%
   Partner living with HIV                                                                                  32                                             16%
   Partner living without HIV                                                                               70                                             69%
  **Clinical characteristics**                                                                                                                             
  HIV diagnosis                                                                                                                                            
   Time since HIV diagnosis (years)                                                                         195                                            17 [@JVE5-bib-0011]
   HIV diagnosis in 1996 or later                                                                           128                                            66%
   HIV diagnosis before 1996                                                                                67                                             34%
  Engagement in HIV care                                                                                                                                   
   Time between HIV diagnosis and first ART (years)                                                         195                                            1 \[0--4\]
   Time on current ART (years)                                                                              195                                            3 [@JVE5-bib-0002]
  Time since the most recent detectable viral load (years)                                                  195                                            7 [@JVE5-bib-0005]
  CD4 nadir (cells/mm^3^)                                                                                                                                  
   \<200                                                                                                    66                                             34%
   ≥200                                                                                                     122                                            63%
  Comorbidities                                                                                                                                            
   1 comorbidity                                                                                            63                                             32%
   ≥2 comorbidities                                                                                         31                                             16%
   Hepatitis C                                                                                              22                                             11%
  Lifetime experience of depression and evolution of morale in the previous 5 years                                                                        
   Unchanged/improved morale and never experienced depression                                               105                                            54%
   Deteriorated morale and experienced depression                                                           15                                             8%
   Deteriorated morale but never experienced depression                                                     6                                              3%
   Unchanged/improved morale but had experienced depression                                                 69                                             35%
  **Psychosocial characteristics and living with HIV**                                                                                                     
  Sense of belonging to a community                                                                                                                        
   People living with HIV                                                                                   136                                            70%
   LGBT                                                                                                     81                                             42%
   Heterosexuals                                                                                            51                                             26%
   Drug users                                                                                               10                                             5%
  Self-description as a person living with (on a scale from 0 to 10)                                                                                       
   Ashamed (0) to proud (10)                                                                                195                                            5 [@JVE5-bib-0005]
   Not confident (0) to confident (10)                                                                      195                                            8 [@JVE5-bib-0005]
   Sick (0) to in good health (10)                                                                          195                                            8 [@JVE5-bib-0006]
   Excluded (0) to socially integrated (10)                                                                 195                                            9 [@JVE5-bib-0006]
   Vulnerable (0) to strong (10)                                                                            195                                            8 [@JVE5-bib-0006]
  Post-traumatic growth inventory scale[^c^](#JVE5-fn-0004){ref-type="table-fn"}                                                                           
   Global score (range 21--84)                                                                              195                                            43 [@JVE5-bib-0034]
   'New possibilities' sub-score (range 5--20)                                                              195                                            10 [@JVE5-bib-0007]
   'Spiritual change' sub-score (range 2--8)                                                                195                                            3 [@JVE5-bib-0002]
   'Personal strength' sub-score (range 4--16)                                                              195                                            9 [@JVE5-bib-0007]
   'Relating to others' sub-score (range 7--28)                                                             195                                            13 [@JVE5-bib-0009]
   'Appreciation of life' sub-score (range 3--12)                                                           195                                            8 [@JVE5-bib-0006]
  Self-identification as an activist in the fight against HIV                                                                                              
   Yes, definitely                                                                                          58                                             30%
   Yes, rather                                                                                              51                                             26%
   Not really                                                                                               57                                             29%
   Not at all                                                                                               29                                             15%
  Moral support                                                                                                                                            
   Not having someone to talk to about personal issues related to HIV                                       60                                             31%
   Having someone to talk to about personal issues related to HIV                                           112                                            57%
   Not concerned with personal issues related to HIV                                                        23                                             12%
  Feeling greatly affected by                                                                                                                              
   The risk of transmitting the virus to someone                                                            94                                             48%
   The cost for the collectivity (French general population)                                                94                                             48%
   Having to use condoms during sex                                                                         89                                             46%
   Mandatory daily medication                                                                               88                                             45%
   Having to live with a secret                                                                             84                                             43%
   The negative effect of HIV on sexual life                                                                75                                             39%
   HIV-related discrimination                                                                               72                                             37%
   An uncertain future because of HIV                                                                       71                                             36%
   A shorter life expectancy                                                                                63                                             32%
   Difficulties to build a stable relationship                                                              56                                             29%
   Side effects of current ART                                                                              55                                             28%
   Excessive fatigue                                                                                        48                                             25%
   Not living a normal life                                                                                 47                                             24%
   A negative effect of HIV on one\'s professional life                                                     44                                             23%
   Out-of-pocket expenses related to HIV                                                                    42                                             22%
  Perception of overall health evolution since HIV acquisition                                                                                             
   Deteriorated                                                                                             34                                             17%
   Unchanged or improved                                                                                    161                                            83%
  Ease of taking daily treatment                                                                                                                           
   Difficult or very difficult                                                                              28                                             14%
   Easy or very easy                                                                                        167                                            86%
  Discomfort related to side effects of ART                                                                                                                
   Slightly or not troublesome side effects or no side effects                                              120                                            62%
   Quite troublesome                                                                                        50                                             26%
   Very troublesome                                                                                         25                                             13%
  **Information about health and HIV**                                                                                                                     
  Health literacy                                                                                                                                          
   Health literacy score                                                                                    195                                            2.8 \[2.7--3.0\]
   Inadequate health literacy                                                                               8                                              4%
   Problematic health literacy                                                                              155                                            80%
   Sufficient health literacy                                                                               32                                             16%
  Number of information sources about HIV[^d^](#JVE5-fn-0005){ref-type="table-fn"}                                                                         3 [@JVE5-bib-0002]
  Perceived information about HIV scientific breakthroughs from one\'s doctor                                                                              
   Not at all or not sufficiently informed                                                                  18                                             9%
   Sufficiently or very well informed                                                                       177                                            91%
  **Perception of ART efficacy and HIV cure**                                                                                                              
  Perception of ART efficacy                                                                                                                               
   Belief in short-term efficacy of ART                                                                     6                                              3%
   Belief in mid-term efficacy of ART                                                                       21                                             11%
   Belief in long-term efficacy of ART                                                                      112                                            57%
   Did not know                                                                                             56                                             29%
  Important to be cured of HIV                                                                                                                             
   No                                                                                                       5                                              3%
   Yes                                                                                                      190                                            97%
  Perception of availability of HIV cure treatment                                                                                                         
   Believed that a HIV cure treatment would be available in lifetime                                        119                                            61%
   Did not believe that a HIV cure treatment would be available in lifetime                                 25                                             13%
   Did not know                                                                                             51                                             26%
  Had heard about HIV cure-related clinical trials                                                                                                         
   No                                                                                                       116                                            60%
   Yes                                                                                                      79                                             41%
  Previous clinical trial experience                                                                                                                       
   Negative experience                                                                                      5                                              3%
   Positive experience                                                                                      78                                             40%
   No experience                                                                                            106                                            54%
  Willingness to participate in HIV-cure related clinical trials[^e^](#JVE5-fn-0006){ref-type="table-fn"}                                                  
   Yes, definitely                                                                                          83                                             43%
   Yes, perhaps                                                                                             74                                             38%
   Not really                                                                                               21                                             11%
   Not at all                                                                                               17                                             9%

Includes one transgender person.

20 of whom had a steady partner but did not live with him/her. In total, 105 (54%) declared having a steady partner.

Following HIV diagnosis.

Each of following information sources counts for one point: the HIV medical staff, attending physician, media (reading, TV, radio, internet, social networks), scientific articles or journals, people living with HIV associations, friends or relatives, other people living with HIV.

Outcome 'willingness to participate in HCRCT' studied in the present paper was defined as replying 'Yes, definitely' versus all other answers (i.e. 'Yes, perhaps', 'Not really', 'Yes, perhaps'). ART: antiretroviral therapy; LGBT: lesbian, gay, bisexual, and transgender.

Forty-three percent stated they would definitely participate in an HCRCT based on their preferred HIV cure strategy ([Table 1](#JVE5-tbl-0001){ref-type="table"}). Results from the first BMA showed that WPHCRCT was more frequent in participants who self-identified as HIV activists (aOR 2.90 (95% confidence interval \[CI\] 2.17--3.63), *P*\<0.01 RIW 0.97) and in participants with higher scores of self-confidence as persons with (aOR 1.17, 95% CI 0.99--1.35, *P*\<0.1, RIW 0.83) ([Figure 1](#JVE5-fig-0001){ref-type="fig"}). No effect on WPHCRCT of other variables included in the analysis was found. Three individual factors were independently significantly associated with self-identification as an HIV activist ([Figure 1](#JVE5-fig-0001){ref-type="fig"}): feeling greatly affected by mandatory daily treatment (aOR 2.15, 95% CI 1.27--3.03, *P*\<0.1, RIW 0.84); obtaining information about HIV from a larger number of sources (aOR 1.35, 95% CI 1.00--1.68, *P*\<0.1, RIW 0.85), and having a higher 'relating to others' PTGI sub-score (aOR 1.10, 95% CI 0.99--1.20, *P*\<0.1, RIW 0.85). No effect on self-identification as an HIV activist of other variables included in the analysis was found. Detailed results of the analysis about factors associated with WPHCRCT and self-identification as an HIV-activist are available in supplementary files ([S1](#JVE5-tbl-0002){ref-type="table"} and [S2](#JVE5-tbl-0003){ref-type="table"}, respectively).

![Significant associations with willingness to participate in a HIV-cure related trial (analysis 1, *n*=195, multimodel averaging method) and with self-identification as an HIV activist (analysis 2, *n*=195, multimodel averaging method)\
Significant associations \**P*\<0.1, \*\**P*\<0.05, \*\*\**P*\<0.01 and RIW indicating positive evidence \[0.75--0.90\] and strong evidence ≥0.90. The exhaustive results of analyses 1 and 2 are available in the supplementary tables.\
aOR: adjusted odds ratio; RIW: relative importance weights. ^†^Following HIV diagnosis.](jve-5-152-g001){#JVE5-fig-0001}

###### 

Factors associated with willingness to participate in a HIV-cure related trial (results from multivariate analysis, multi-model averaging method)

                                                                                      Adjusted OR \[95% CI\][^a^](#JVE5-fn-0011){ref-type="table-fn"}
  ----------------------------------------------------------------------------------- -----------------------------------------------------------------
  **Sociodemographic characteristics**                                                
  Age (years)                                                                         1.00 \[0.99--1.01\]
  Sex                                                                                 
   Male                                                                               1.01 \[0.87--1.14\]
   Female                                                                             Ref
  Full-time permanent work contract                                                   
   Yes                                                                                1.00 \[0.93--1.07\]
   No                                                                                 Ref
  Financial situation                                                                 
   Difficult                                                                          1.00 \[0.99--1.01\]
   Average                                                                            1.00 \[0.99--1.01\]
   Comfortable                                                                        1.00 \[0.98--1.02\]
   Very comfortable                                                                   Ref
  Living with one\'s steady partner                                                   
   Yes                                                                                1.01 \[0.9--1.11\]
   No                                                                                 Ref
  Having dependents                                                                   
   Yes                                                                                1.00 \[0.91--1.09\]
   No                                                                                 Ref
  HIV status of one\'s steady partner                                                 
   No steady partner                                                                  Ref
   Partner living with HIV                                                            1.00 \[0.97--1.03\]
   Partner living without HIV                                                         1.00 \[0.95--1.05\]
  **Clinical characteristics**                                                        
  HIV diagnosis                                                                       
   HIV diagnosis after 1996                                                           Ref
   HIV diagnosis before 1996                                                          0.99 \[0.79--1.18\]
  Engagement in HIV care                                                              
   Time between HIV diagnosis and first ART (years)                                   1.00 \[0.99--1.01\]
   Time on current ART (years)                                                        0.98 \[0.88--1.08\]
  Time since most recent detectable viral load (years)                                1.00 \[0.99--1.01\]
  CD4 nadir (cells/mm^3^)                                                             
   \<200                                                                              1.00 \[0.92--1.09\]
   ≥200                                                                               Ref
  Comorbidities                                                                       
   1 comorbidity[^b^](#JVE5-fn-0012){ref-type="table-fn"}                             1.00 \[0.98--1.02\]
   ≥2 comorbidities[^b^](#JVE5-fn-0012){ref-type="table-fn"}                          1.00 \[0.97--1.03\]
   Hepatitis C[^c^](#JVE5-fn-0013){ref-type="table-fn"}                               1.00 \[0.9--1.1\]
  Lifetime experience of depression and evolution of morale in the previous 5 years   
   Unchanged/improved morale and no depression                                        Ref
   Deteriorated morale and experienced depression                                     1.00 \[0.81--1.19\]
   Deteriorated morale but no depression                                              1.00 \[0.77--1.24\]
   Unchanged/improved morale but experienced depression                               1.00 \[0.87--1.14\]
                                                                                      
  **Psychosocial characteristics and living with HIV**                                
  Sense of belonging to the people living with HIV community                          
   No                                                                                 Ref
   Yes                                                                                1.04 \[0.71--1.37\]
  Self-description as a HIV-positive person (on a scale from 0 to 10)                 
   Ashamed (0) to proud (10)                                                          1.00 \[0.98--1.02\]
   Not confident (0) to confident (10)                                                1.17 \[0.99--1.35\][\*](#JVE5-fn-0007){ref-type="table-fn"}
   Sick (0) to in good health (10)                                                    1.01 \[0.94--1.07\]
   Excluded (0) to socially integrated (10)                                           1.00 \[0.98--1.02\]
   Vulnerable (0) to strong (10)                                                      1.00 \[0.98--1.02\]
  Self-identification as an activist in the fight against HIV                         
   No                                                                                 Ref
   Yes                                                                                2.9 \[2.17--3.63\][\*\*\*](#JVE5-fn-0007){ref-type="table-fn"}
  Moral support                                                                       
   Not having someone to talk to about personal issues related to HIV                 1.00 \[0.96--1.04\]
   Having someone to talk to about personal issues related to HIV                     1.00 \[0.95--1.05\]
   Not concerned with personal issues related to HIV                                  Ref
  Feeling greatly affected by[^d^](#JVE5-fn-0014){ref-type="table-fn"}                
   The risk of contaminating someone                                                  1.00 \[0.93--1.07\]
   The cost for the collectivity (i.e. French general population)                     1.00 \[0.92--1.09\]
   Having to use condoms during sex                                                   0.95 \[0.57--1.33\]
   Mandatory daily medication                                                         1.00 \[0.91--1.10\]
   Having to live with a secret                                                       1.00 \[0.93--1.07\]
   A negative effect of HIV on one\'s sexual life                                     1.00 \[0.91--1.08\]
   HIV-related discrimination                                                         1.00 \[0.93--1.07\]
   An uncertain future because of HIV                                                 1.00 \[0.92--1.08\]
   A shorter life expectancy                                                          1.00 \[0.93--1.07\]
   Difficulties to build up a stable relationship                                     1.00 \[0.93--1.07\]
   Excessive fatigue                                                                  1.00 \[0.92--1.08\]
   Not living a normal life                                                           1.00 \[0.89--1.12\]
   A negative effect of HIV on professional life                                      1.01 \[0.81--1.22\]
   Out-of-pocket expenses related to HIV                                              1.00 \[0.92--1.08\]
  Perception of overall health evolution since HIV acquisition                        
   Deteriorated                                                                       1.03 \[0.73--1.33\]
   Unchanged or improved                                                              Ref
  Ease of taking daily treatment                                                      
   Difficult or very difficult                                                        Ref
   Easy or very easy                                                                  1.01 \[0.83--1.19\]
  Discomfort related to side effects of ART                                           
   Slightly or not troublesome side effects or no side effects                        Ref
   Quite troublesome                                                                  1.00 \[0.95--1.05\]
   Very troublesome                                                                   1.00 \[0.94--1.06\]
  **Information about health and HIV**                                                
  Health literacy score                                                               0.99 \[0.86--1.13\]
  Number of information sources about HIV[^e^](#JVE5-fn-0015){ref-type="table-fn"}    1.00 \[0.86--1.14\]
  Perceived information about HIV scientific breakthroughs from one\'s doctor         
   Not sufficiently or not at all informed                                            0.99 \[0.82--1.17\]
   Sufficiently or very well informed                                                 Ref
  **Perception of ART efficacy and HIV cure**                                         
  Perception of ART efficacy                                                          
   Belief in short-term efficacy of ART                                               1.00 \[0.88--1.12\]
   Belief in mid-term efficacy of ART                                                 1.00 \[0.87--1.14\]
   Belief in long-term efficacy of ART                                                1.00 \[0.89--1.11\]
   Did not know                                                                       Ref
  Important to be cured of HIV                                                        
   No                                                                                 Ref
   Yes                                                                                1.00 \[0.81--1.2\]
  Perception of availability of HIV cure treatment                                    
   Belief that an HIV cure treatment would be available during lifetime               1.00 \[0.93--1.06\]
   Did not believe that an HIV cure treatment would be available during lifetime      1.00 \[0.94--1.06\]
   Did not know                                                                       Ref
  Had heard about HIV cure-related clinical trials                                    
   No                                                                                 Ref
   Yes                                                                                1.06 \[0.65--1.47\]
  Previous clinical trial experience                                                  
   Negative experience                                                                1.00 \[0.88--1.12\]
   Positive experience                                                                1.00 \[0.96--1.05\]
   No experience                                                                      Ref

Significant associations \**P*\<0.1, \*\**P*\<0.05, \*\*\**P*\<0.01 and RIW ≥0.75, indicating positive or strong evidence*.*

Adjusted OR presented here were different from 1 at minima at the 3th or 4th decimal places. Other explanatory variables were included in the model but not presented in the table because they had no relationship with the outcome (educational level, having a partner or loving relationships; sense of belonging to the LGBT, heterosexual, and/or drug user communities, PTGI global scores and sub-scores; health literacy).

Reference 'no comorbidity'.

Reference 'no comorbid hepatitis C'.

Reference 'not affected by' or 'slightly affected by'.

Each of following information sources counts for one point: the HIV medical staff, attending physician, media (reading, TV, radio, Internet, social networks), scientific articles or journals, people living with HIV associations, friends or relatives, other HIV-positive people

ART: antiretroviral therapy; LGBT: lesbian, gay, bisexual, and transgender; Ref: reference; OR: odds ratio; PTGI: Post-traumatic growth inventory

###### 

Factors associated with self-identification as an HIV activist (results from the multivariate analysis, multi-model averaging method)

                                                                                     Adjusted OR \[95% CI\][^a^](#JVE5-fn-0019){ref-type="table-fn"}
  ---------------------------------------------------------------------------------- -----------------------------------------------------------------
  **Sociodemographic characteristics**                                               
  Age (years)                                                                        1.00 \[1.00--1.00\]
  Financial situation                                                                
   Difficult                                                                         1.00 \[0.98--1.02\]
   Average                                                                           1.00 \[0.98--1.02\]
   Comfortable                                                                       1.00 \[0.98--1.02\]
   Very comfortable                                                                  Ref
  Having dependents                                                                  
   Yes                                                                               1.01 \[0.8--1.22\]
   No                                                                                Ref
  HIV status of steady partner                                                       
   No partner                                                                        Ref
   HIV-positive                                                                      1.00 \[0.90--1.11\]
   HIV-negative                                                                      1.00 \[0.91--1.08\]
  **Clinical characteristics**                                                       
  Time between HIV diagnosis and first ART (years)                                   0.99 \[0.92--1.05\]
  **Psychosocial characteristics and living with HIV**                               
  Sense of belonging to the people living with HIV community                         
   No                                                                                Ref
   Yes                                                                               0.93 \[0.47--1.38\]
  Self-description as a HIV-positive person (on a scale from 0 to 10)                
   Ashamed (0) to proud (10)                                                         1.00 \[0.98--1.02\]
   Sick (0) to in good health (10)                                                   1.01 \[0.95--1.06\]
  Post-traumatic[^b^](#JVE5-fn-0020){ref-type="table-fn"} growth inventory scale     
   Global score (range 21--84)                                                       1.00 \[1.00--1.00\]
   'New possibilities' sub-score (range 5--20)                                       1.01 \[0.96--1.05\]
   'Spiritual change' sub-score (range 2--8)                                         1.02 \[0.88--1.17\]
   'Relating to others' sub-score (range 7--28)                                      1.10 \[1.00--1.20\][\*](#JVE5-fn-0018){ref-type="table-fn"}
  Feeling greatly affected by[^c^](#JVE5-fn-0021){ref-type="table-fn"}               
   Mandatory daily medication                                                        2.15 \[1.27--3.03\][\*](#JVE5-fn-0018){ref-type="table-fn"}
   The negative effect of HIV on sexual life                                         1.03 \[0.78--1.27\]
   Out-of-pocket expenses related to HIV                                             1.14 \[0.47--1.81\]
  Number of information sources about HIV[^d^](#JVE5-fn-0022){ref-type="table-fn"}   1.35 \[1.01--1.68\][\*](#JVE5-fn-0018){ref-type="table-fn"}

Significant associations \**P*\<0.1 and RIW ≥0.75, indicating positive or strong evidence*.*

Adjusted OR presented here were different from 1 at minima at the 3th and 4th decimal places. Other explanatory variables were included in the model but not presented in the table because they had no relationship with the outcome (sex; stable professional situation; educational level; having a partner or partners; living with one\'s steady partner; time of HIV diagnosis; time on current ART; time since last detectable viral load; CD4 nadir; comorbidities; hepatitis C; lifetime experience of depression and evolution of morale in the previous 5 years; sense of belonging to the heterosexual, LGBT or drug user communities; describing oneself as a confident, socially integrated or strong person living with HIV; 'personal strength' PTGI sub-score; 'appreciation of life' PTGI sub-score; moral support; feeling greatly affected by the following: the risk of contaminating someone, the cost for the collectivity (i.e. the French general population), having to use condoms, having to live with a secret, HIV-related discrimination, an uncertain future because of HIV, a shorter life expectancy, difficulties to build a stable relationship, side effects of current ART, excessive fatigue, not living a normal life, and the negative effect of HIV on professional life; perception of overall health evolution since HIV acquisition; ease of taking daily treatment; discomfort related to side effects of ART; health literacy; perception of information received from one\'s doctor about HIV scientific breakthroughs; perception of ART efficacy; importance of being cured of HIV; perception of availability of HIV cure treatment).

Following HIV diagnosis.

Reference 'not affected by' or 'slightly affected by'.

Each of following information sources counts for one point: the HIV medical staff, participant\'s attending physician, media (reading, TV, radio, internet, social networks), scientific articles or journals, people living with HIV associations, friends or relatives, other HIV-positive people. ART: antiretroviral therapy; Ref: reference; OR: odds-ratio; RIW: relative importance weights; LGBT: lesbian, gay, bisexual, and transgender; PTGI: Post-traumatic growth inventory

Discussion {#JVE5-sec-0017}
==========

Factors associated with willingness to participate in HIV cure research {#JVE5-sec-0018}
-----------------------------------------------------------------------

Self-identification as an HIV activist was strongly associated with WPHCRCT in the present analysis. This reflects previous qualitative ANRS-APSEC results [@JVE5-bib-0017] and other qualitative researches [@JVE5-bib-0020] highlighting the importance of scientific altruism and HIV activism in willingness to participate in HIV cure research. Indeed, in the qualitative first phase of the ANRS-APSEC project [@JVE5-bib-0017], advancing science and contributing to the HIV community and society were frequently quoted as incentives to participate, given that little or no individual benefit was expected, at least for the first clinical trials This involved a strong sense of the community and the desire to be part of the collaboration between people living with HIV and researchers, with HCRCT seen as a continuum of the historical HIV culture embracing innovation and activism. HIV activism was also identified as a main motivation to participate in HCRCT [@JVE5-bib-0025].

In our study, HIV activism was measured only through self-identification and not through an analysis of concrete activism actions. However, some research suggests that individuals may in fact be active without self-identifying as such [@JVE5-bib-0040]. Accordingly, it is possible that we underestimated the actual level of activism. In the last three decades, activists have been playing a growing role in clinical research in general [@JVE5-bib-0041]. Being part of the process of knowledge construction is a goal for HIV/AIDS activists, so that they can build credibility with regard to their participation in biomedical research[@JVE5-bib-0024]. Previously published research showed that activism was a motivator for both people living with HIV and researchers to participate in clinical trials about ART [@JVE5-bib-0043], and for people without HIV at high risk to participate in HIV vaccine trials [@JVE5-bib-0044]. Some activist groups, through the 'science-wise patient' approach, have launched appeals for people living with HIV to participate in cutting edge research [@JVE5-bib-0003]. Beyond collaboration with trial stakeholders, HIV activism also consists in vigilance. Indeed, a number of HIV clinical trials whose designs include little or no people living with HIV consultation and questionable ethical considerations have been interrupted under the pressure of HIV activists [@JVE5-bib-0043]. The French context lends itself particularly well to participation in HCRCT, as HIV activism in the country is still one of the most dynamic and politicised in Europe, despite recent difficulties related to decreased state funding [@JVE5-bib-0045].

Our results show that the more self-confident persons with HIV are, the more likely they are to be willing to participate in HCRCT. It may be that higher self-confidence as a person with HIV implies a greater sense of control over the condition, which helps them overcome their concerns about HCRCT-related risks [@JVE5-bib-0027]. Their high self-confidence might translate into a sense that they may also be useful to society. Accordingly, they would be more willing to lend their body to science for the sake of HIV cure research and society and to play a role in the history of the fight against HIV [@JVE5-bib-0046].

We found no effect of demographic or socioeconomic characteristics on WPHCRCT. This suggests that contrary to what was observed in clinical research about other pathologies, participants' representations of HIV treatment and a HIV cure -- and therefore their willingness to participate in HIV cure research -- do not differ according to social group in terms of age, sex, or socioeconomic status [@JVE5-bib-0047]. No effect of clinical characteristics, such as perceived deteriorated health since HIV diagnosis, comorbidities, or time since HIV diagnosis was observed on WPHCRCT. A previously published study showed a positive association of WPHCRCT with more recent diagnosis or being unhealthy in univariate analysis [@JVE5-bib-0015], but people living with HIV enrolled in that study were recruited irrespective of ART stability and immune or virological success.

Factors associated with self-identification as an HIV activist {#JVE5-sec-0019}
--------------------------------------------------------------

In the present study, people living with HIV self-identifying as HIV activists were more likely to feel affected by mandatory daily treatment and were able to obtain information about HIV from a larger number of sources. Similarly, Brashers *et al.* showed that HIV/AIDS activists had greater knowledge of HIV than non-activists [@JVE5-bib-0049]. Although HIV activists' attitudes towards medical and scientific knowledge differ [@JVE5-bib-0003], appropriation of knowledge by people living with HIV is one of the strategies that all activists use to negotiate with biomedical professionals on more equal terms, both in the USA [@JVE5-bib-0001] and in France [@JVE5-bib-0003]. In the present analysis, WPHCRCT seemed to be indirectly associated with obtaining information about HIV from a larger number of sources.

Other researchers have shown that people living with HIV with a history of two or more ART regimens were more willing to participate in HCRCT requiring treatment interruption [@JVE5-bib-0022]. Previous research also shows that increased knowledge about HIV is associated with increased acceptability of risks related to ATI in HCRCT [@JVE5-bib-0021]. This suggests that despite viral rebound being a major concern regarding HCRCT involving ATI [@JVE5-bib-0020], people living with HIV who find it difficult to cope with the exigencies of mandatory daily ART may see participation in HCRCT as an opportunity to interrupt their treatment under medical supervision [@JVE5-bib-0046]. The potential individual clinical benefit is not substantial. However, it may be overestimated by eligible people living with HIV when they evaluate the risk--benefit balance of participating in HCRCT [@JVE5-bib-0050].

HIV diagnosis constitutes a traumatic event. Intrapersonal and interpersonal factors contribute to post-traumatic growth [@JVE5-bib-0051]. This growth includes acquiring a sense of control over the condition, which in turn comes about by improving one\'s biomedical and psychosocial knowledge about HIV/AIDS, and seeking support from health providers or peers [@JVE5-bib-0051]. In the present analysis, self-identification as an HIV activist was significantly associated with a greater PTGI 'relating to others' sub-score. This score gauges post-traumatic growth in relationships [@JVE5-bib-0052], including feelings of greater connection with other people and increased empathy and altruism [@JVE5-bib-0053]. In general, social and political activism helps those people who fare better after a trauma than others to find meaning to their lives [@JVE5-bib-0054] although in our study, we are not sure that those who self-identified as HIV activists are actually engaged in activist actions. Long-term positive effects of HIV/AIDS activism on post-traumatic growth, specifically greater self-esteem and wellbeing, were found in former members of the association ACT UP New York [@JVE5-bib-0055], thanks to the support of the group. HIV activists have a greater HIV social network than non-activist people living with HIV and use problem-focused coping more than emotion-focused coping [@JVE5-bib-0049], something which might mediate the positive effects of activism on post-traumatic growth [@JVE5-bib-0055]. In the literature, the direction of the causal relationship between HIV activism and individual characteristics is unclear. Some researchers have suggested that behavioural and psychological predisposing factors may lead to participation in an activist group, and that educational and motivational environments together with social support of activist groups may lead to changes in individuals [@JVE5-bib-0049]. Furthermore, HIV activism has been historically stimulated by other forms of community activism, given that most people living with HIV, especially LGBT, already belong to discriminated and stigmatised communities [@JVE5-bib-0056].

Post-traumatic growth, especially the 'relating to others' sub-score, has been associated with social support in people affected by [@JVE5-bib-0057] or living with HIV [@JVE5-bib-0053]. Social support facilitates post-traumatic growth by mobilising cognitive processing and stimulating the search for meaning after a trauma [@JVE5-bib-0053]. People living with HIV mobilise social capital from family and community networks as a buffer against the adverse effects of living with HIV, and serving others might be a mechanism for finding optimism and purpose in life [@JVE5-bib-0059]. In terms of adapting to life with HIV, post-traumatic growth is associated with more positive personal beliefs regarding the benevolence of people [@JVE5-bib-0060], which might be a stimulus for seeking social support [@JVE5-bib-0061] and perhaps encourage activism. The PTGI 'relating to others' sub-score reflects increased altruism [@JVE5-bib-0061], which is an important motivator of HIV activism and therefore of WPHCRCT. Post-traumatic growth following HIV infection is still under researched [@JVE5-bib-0034]. According to the present study, it might lead to increased participation in HIV research. It should also be noted that post-traumatic growth is also associated with higher CD4 counts and undetectable viral load among people living with HIV [@JVE5-bib-0034], two criteria for recruitment in HCRCT.

Strengths and limitations {#JVE5-sec-0020}
-------------------------

Declared WPHCRCT might not exactly reflect future consent to be enrolled in HCRCT. In order to limit overestimation of WPHCRCT, we only used the 'yes, definitely' answer to the question on willingness to participate to define WPHCRCT. Furthermore, significant correlation was observed between actual enrolment by persons without HIV at high risk of seroconversion in a vaccine trial, subsequent to an initial study examining their willingness to enrol [@JVE5-bib-0062]. More specifically, two-thirds of those who previously stated they would be willing to participate actually signed up [@JVE5-bib-0030]. The present analysis did not investigate the effect of the doctor--patient relationship, which is known to influence participation in clinical trials [@JVE5-bib-0063]. However, our objective was to independently explore the effect of individual factors on WPHCRCT of people living with HIV. Most importantly, participants are long-term ART-treated and virologically suppressed for many years. We assume that these people living with HIV in relatively good health are likely to maintain a long-term good and satisfactory relationship with their HIV doctor. Therefore, it would have been less relevant to evaluate the effect of the patient--doctor relationship on WPHCRCT in the present sample. People living with HIV who agreed to participate in the ANRS-APSEC study probably constitute a population motivated to participate in HIV cure research. Guidelines for future recruitment in HIV cure research should also consider how to reach people living with HIV with profiles other than those in ANRS-APEC who meet the clinical criteria for HCRCT. The present study only explored five attributes of HCRCT which are study duration, visit frequency, side effects, chance of success and duration of ATI. Other parameters such as methods of molecule administration (tablets, injection, perfusions), duration of visits, or scientific objectives could influence WPHCRCT. However, these attributes were selected as the most relevant for the study by the members of the scientific committee of APSEC, which are clinicians involved in HIV clinical research.

The BMA method used here offers the advantage of avoiding issues related to uncertainty linked to the process of selecting a final model, and possible erroneous conclusions arising from the fact that inference was based on a single model. Our results are consistent with, and therefore reinforce, previous results from the ANRS-APSEC study, which suggested the important role of HIV activism in WPHCRCT. The similarity of the characteristics of the source population of the present study to participants in HCRCT constitutes another strength of our study. Indeed, the participants of the present study were already followed up in HIV centres participating in clinical research and were recruited using the same criteria as for HCRCT enrolment (i.e. stable ART, and viral and immunological success). Attributes of the different HIV cure trial strategies offered to participants included practical modalities of trials (study duration, side effects, ATI duration and chance of success).

Conclusion {#JVE5-sec-0021}
----------

HIV activism and positive psychosocial characteristics as a person living with HIV, especially regarding relationships with others, were drivers of WPHCRCT in our study. In order to better understand factors that underlie participation in HIV cure research and HIV activism, especially personal experience with the condition, this result must be compared with upcoming 'real-life' data collected among patients enrolled in HCRCT. We recommend, as do our peers [@JVE5-bib-0022], that the effect of factors such as social organisation and community norms should be investigated, rather than on concentrating on identity-focused characterisation of HCRCT enrolees. As part of the 'deliberative' doctor--patient exchange model regarding enrolment in HCRCT [@JVE5-bib-0064], the desire to help advance science and to contribute to the fight against HIV for the sake of the HIV community and for society should be emphasised as a main motivator for participation, considering the very little potential individual benefit expected from ATI under medical control [@JVE5-bib-0050] and the currently unlikely prospect of being cured.

A successor to the pre-and post- ART eras, and the advent of TASP and PrEP, the 'Towards an HIV cure' period might constitute the fourth revolutionary period in HIV care, where activist organisations and the HIV-specific culture of mobilisation for the community and scientific altruism come together to play an important role alongside researchers [@JVE5-bib-0024] in the field of HIV.
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